Objective: Breast cancer is the most common type of cancer in women worldwide. Although the incidence of breast cancer is still on an increasing trend, there are few studies concerning breast cancer risk factors in Japan. Therefore, we conducted an Internet survey investigating the prevalence of risk factors for breast cancer. Methods: We conducted an Internet survey using opt-in panels in women aged from 20 to 70 years. The survey items consisted of potential and proven risk factors for breast cancer such as age at menarche, menopausal status, premenopausal use of oral contraceptives, postmenopausal use of hormones, parity, height, alcohol consumption and family history of breast cancer. Results: Subjects comprised 2002 persons who were matched for sex, age and residential area with the National Census in 2005. Statistically significant trends were observed for most factors: age at menarche is becoming lower, age at first birth is higher, height is higher, the proportion of women who have given birth is smaller and the proportion of women who drink alcohol is larger. Conclusions: We showed a clear increase in the prevalence of risk factors for breast cancer. Based on the results, the incidence of breast cancer in Japan may be increasing for at least a few decades.
INTRODUCTION
Breast cancer is the most common type of cancer in women worldwide. According to the International Agency for Research on Cancer, an estimated 1 150 000 patients were newly diagnosed with breast cancer in 2002. Furthermore, breast cancer has the highest cancer-related mortality rate among women. In 2002, 410 000 women died of breast cancer (1) . In Japan, 11 918 women died of breast cancer in 2009, leading to an age-adjusted mortality rate of 11.8 per 100 000 population. In 2006, the age-adjusted incidence rate of female breast cancer in Japan was estimated as 60.3 per 100 000 population, second highest to colorectal cancer. The age-adjusted incidence rate of breast cancer has markedly increased in Japan (2) .
A number of risk factors for breast cancer have been identified, including hereditary predispositions such as a family history of breast cancer and BRCA1/BRCA2 mutations, endocrine environmental factors regarding menarche and menopause, socio-environmental factors such as parity and lactation, and lifestyle-related factors such as obesity, physical activity level and alcohol consumption. The evidences for various lifestyle-related risk factors in breast cancer were reviewed by the World Cancer Research Fund and the American Institute for Cancer Research and those relevant for Japanese women by Japanese researchers (3, 4) .
Unfortunately, however, few studies have evaluated the prevalence of risk factors for breast cancer in Japanese women and how they change over time. The JNHS is a large-scale epidemiological cohort study involving female Japanese nurses (5) which investigated risk factors for breast cancer, including menstruation, parity and the use of hormones. However, nurse-specific factors such as the use of hormones and night duty were frequent; the subjects are not entirely representative of the general population of Japanese women. Furthermore, the height and alcohol intake of Japanese women have been investigated every year by the Ministry of Health, Labour and Welfare through the National Health and Nutrition Survey (6) . It involves 6 000 households and household members in 300 areas throughout Japan in accordance with the Health Promotion Law, which mandates the collection of data regarding the national physical state, nutritional intake and lifestyle-related factors in order to comprehensively promote national health. However, no data on other risk factors for breast cancer have been collected in that survey.
Recently, the widespread use of the Internet has facilitated the sampling of subjects representative of the Japanese population with respect to geographical and age distributions. However, it is necessary to examine whether or not these subjects are truly representative of the Japanese population because they are limited to persons who can access the Internet. If there is no association between Internet usage and the prevalence of risk factors, Internet surveys can provide representative data.
Among potential and proven risk factors for breast cancer, risk factors such as age at menarche, age at menopause, age at first birth, number of children and height became unchanged once a woman has reached a specific age. Therefore, the prevalence of these factors at or above this age in a cross-sectional survey can be considered to represent cohort effects rather than age effects. Future trends in the incidence of breast cancer can be predicted to some extent by investigating the trends involving these risk factors. As for variables such as nutrient intake and body weight, which may change with age, their prevalence reflects both cohort and age effects. Therefore, it is difficult to use data from cross-sectional surveys for future prediction of breast cancer incidence, but it is still useful to calculate the risk of breast cancer at the time of a cross-sectional survey using prediction models such as the Gail model (7). Using these risk scores, the size of a population at high risk for breast cancer can be identified.
Therefore, in order to clarify the prevalence of risk factors for breast cancer in Japanese women, we conducted a study investigating the distribution of potential and proven risk factors using a cross-sectional Internet survey.
PATIENTS AND METHODS

DATA COLLECTION
We conducted an Internet survey in which the subjects were women between the ages of 20 and 70 who participated in opt-in (registered by the subjects themselves) panels. It has been pointed out that Internet surveys have problems associated with duplicated answers and socioeconomic bias (8 -11) . In Japan, an age bias has been reported (12) . However, the opt-in panels used in this study verify the survey logic, so duplicated answers can be avoided (13, 14) . Among the panels, 2002 people were recruited until sex, age and residential area distribution were the same as the National Census in 2005. The survey was conducted between 15 and 20 February 2008.
SURVEY ITEMS
The survey consisted of potential and proven risk factors for breast cancer such as age at menarche, menopause status, premenopausal use of oral contraceptives, postmenopausal use of hormones, parity, height, alcohol consumption and family history of breast cancer. Data of other potential risk factors such as dietary factors were also collected, but they were not reported here since their evidence concerning associations with breast cancer incidence are still limited (3, 4) .
STATISTICAL ANALYSIS
Trends of the prevalence of risk factors over birth year were examined using ANOVA for continuous variables and the Cochran -Mantel -Haenszel test for categorical variables. Two-sided value of P , 0.05 was considered statistically significant. All statistical analyses were performed using SAS software 9.2 (SAS Institute, Cary, NC, USA).
RESULTS
The background characteristics of the subjects are shown in Table 1 . The proportion of smoker and that of full-time worker were higher in younger age groups. Younger age groups had higher educational background.
The most frequent age at menarche was 12 years. Women who experienced menarche between the ages of 12 -14 years accounted for 70% of the sample ( Table 2) . The age at menarche was 11 years or younger in ,20% of the subjects. With respect to age, the mean age at menarche was 14 years in women who were born in or around 1938 (age at the time of the survey, 70 years). It was 12 years in those who were born in or around 1988; the appearance of menarche was earlier in younger subjects (P value for trend ,0.001).
Postmenopausal women accounted for 65% of the subjects aged 50 -59 years (Table 2 ). In 10% of those aged 50 years or older, menopause was surgically induced. There was no clear trend between age at menopause and birth year (P value for trend 0.18).
Of all responders, 70% had given birth (Table 2 ). In 50% of women who have given birth, the age at first birth ranged from 25 to 29 years. It was 30 years or older in 17.1% of the respondents. Among subjects who were born Jpn J Clin Oncol 2012;42 (11) 1009 in or before 1968, the age at first birth was higher than in younger subjects. In addition, the parity was lower in younger subjects.
The mean height of subjects who were born in or around 1938 was 152 cm (Table 2 ). For subjects who were born in or around 1984, the mean height was 158 cm. Height 
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Prevalence of breast cancer risk factors in Japan was greater in younger subjects but this trend reaches a plateau.
In each age group, 10% of the subjects reported the premenopausal use of oral contraceptives (Table 3 ). The percentage was slightly higher in subjects who were born between 1959 and 1988 compared with older age groups. More than 40% of the subjects who used oral contraceptives used them for 3 months or less. However, 8.6% used oral contraceptives for 3 years or more. More than 10% of postmenopausal subjects aged 50 years or older reported the postmenopausal use of hormones.
Alcohol consumption was investigated using the three-status method: present, previously present (current status: abstention from alcohol) and absent. Of the subjects, 50.7% reported currently consuming alcohol. The proportion of subjects consuming alcohol was higher in younger subjects (P value for trend ,0.001) ( Table 3) .
Concerning family history, the proportion of subjects with a one relative with breast cancer is ,10% for all ages. The proportion of subjects with two or more relatives diagnosed with breast cancer is very low and the proportion was not increasing with respect to birth year (Table 3) .
DISCUSSION
This study showed the prevalence of breast cancer risk factors in Japan. With respect to age, in younger subjects, the age at menarche was lower, the age at the first delivery was higher, the parity was lower, the proportion of subjects utilizing hormones before menopause was slightly higher, the height was higher and the proportion of subjects consuming alcohol was higher. Although the proportion of persons with a family history of breast cancer is still low, it will increase along with a rise in breast cancer incidence in the near future. In addition to that, the younger age group will have more chance to have a family history in her future.
In this study, an Internet survey was employed for the following reasons: nationwide data are available, and subjects do not hesitate to answer questions regarding delicate issues including reproductive health because of its anonymous nature. If the validity of Internet surveys is confirmed, changes in the prevalence of risk factors and scores can be investigated longitudinally via serial surveys. To examine the validity and the reproducibility of the results, the results for height and alcohol consumption were compared with those from the National Health and Nutrition Survey conducted in the same fiscal year (15) . The mean height and its trend across age groups were very similar to those from the National Health and Nutrition Survey: 157.9 cm for age 20 -29, 158.0 cm for age 30 -39, 157.5 cm for age 40 -49, 154.5 cm for age 50 -59, 151.9 cm for age 60 -69 and 147.4 cm for age 70 and over. As for alcohol consumption, proportions of present drinker (more than or equal to once a month) are 46.1% for age 20 -29, 43.2% for age 30 -39, 47.4% for age 40 -49, 36.2% for age 50 -59, 24.5% for age 60 -69 and 14.7% for age 70 and over in that survey and these figures were lower than ours but trend across age groups was very similar. The National Health and Nutrition survey was conducted using different sampling scheme from ours; the sample size for female subjects was 4140, twice as large as our study and the response rate was 59.1% from stratified random-sampled areas. The consistency of the results, especially trends across age groups, from studies with different sampling schemes was the supportive evidence of the reproducibility of the results, although the subjects in both studies were not sampled randomly from the population. If the risk of breast cancer in Internet users was higher than in non-Internet users, for example, due to an advanced education level and delayed initial childbirth, the risk factor trends observed in this study can be generalized if higher risk of Internet users is observed regardless of age (no interaction with cohort effect). More extremely, if the interaction existed, where Internet users tended to have delayed initial childbirth related to higher education in the older age group but no difference in the younger age group, this selection bias would work toward diminishing trends across age groups. We might observe stronger trends if no selection bias existed.
Since the study was a cross-sectional questionnaire survey, trend across age groups may not be a cohort effect but an age effect. For example, recall of past hormone use or age at menarche may be different by age. In this study, the inability to recall old memories may cause non-differential misclassification rather than differential misclassification. In other words, errors may be related to precision not related to accuracy. In that case, trend across age would diminish and the observed trend may not be caused by the recall bias. The factors not observed trend across age groups such as past hormone use and age at menopause may show trend if more precise measurements were used.
Based on the results, the number of women with each risk factor for breast cancer has increased, so that the incidence of breast cancer in Japanese women may be increasing over the next few decades. However, most of these factors are impossible to modify. High-risk females should more actively adopt strategies to prevent breast cancer and undergo screening. Furthermore, alcohol consumption can be modified; therefore, abstention from alcohol may be more prominently included in efforts to prevent breast cancer.
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